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W ave equations for a W -function depending on 
.x. and u. are investigated in some of Rayski' s 
ll • I 

papers •2 in a way similar to that used by Ginzburg 
and Tamm 3 and by Yukawa. 4 Ginzburg and Silin5 

have already made some critical notes to Ref. 2, 
showing in particular the incompatibility of Eqs. 
(22} and ( 22 '') of that paper, as well as some other 

shortcomings. 
The system of equations 

(1) 

+-2u. _!!_}])'F(t:· u;)=O, ' ' ou1 • ,, 

L2't:'~u 1 a:. 'F(x1, u1)=0, 
! 

proposed in some new papers 6 is a compatible 
one, as L 1 , L 2 , and L 3 commute with each other. 

However even this new system has some shortcomings, 
The mass spectrum derived from (l) 

" x" v' x4 1c m;; = "± -.- + -,-! (l...L 1) - ..::; 4 A4 J ' 
(2) 

l = 0, 1, 2, ... 

not only contains imaginary masses m~ < 0, which 
must be thrown out because of the condition of 
~oundedness of the solution W"-'e ±1 m0 1 t 
m 4-space ( see Ref. 5), but also gives the value 
m 0 = 0, in contradiction to the recipe for finding 

the mass spectrum ( going to the center-of-mass 
system). Furthermore, interaction with a field 
cannot be introduced into the system (l) in the 
usual simple way, and presents an additional 
problem. In addition to this, we shall show that 
the _system (l ), as well as the analogous set in 
Ref. 5, contains solutions with spacelike momenta, 
corresponding to signal velocities faster than 
light. To do this, let us go to the system of ref
erence where E = 0, p 1 = p 2 = 0, p 3 f. 0, and let us 

introduce generalized spherical coordinates i·n 

ui- space: 

ll; = llcos!JXSill 0 COS <p, ll3 '= llcosh)(COS 0, 0 < U <CO, 0 ~ 0 ~ 7t', 
(3) 

u'l = ucoshXsin 0 sin <p, u 4 ='ill sinh~, -co< z <co, 0 _,;; 9 ~ 2n:. 

Then from Eqs. (l) we get 

[ 4.J_.2 2 .4c(t a, a) P3 • x P3- --:;'4 -.h.- --;,---\cosh'. ;;--
" cos z uz uz 

(4) 

---.-.,-~I 't: (x;. u;) ,= o. 1 a" '] . 
cosh" z uq> ) 

Separating the variables, W (x. u )= \{1 (x )R (x) }'( cp), 

we find 

( 4 , • 2 2 4c ) _ 
p3 T X p3- --::;_4 [L o/ (X)- 0, (5) 

:;" y (?) =- ).'l y (<?). 

(~ sinhx_ ...!!__ + ___!!:____- F·) R (x) = 0. 
ax~ +coshX ox cosh~ Z . 

By putting v= R cosh,\ X, y= sinhx, the last equa
tion of (5) becomes 

(1 + f) d2v -2 (J.. -1) dv (6) 
dy2 y dy 

+ p,'l-).- tL) v = 0. 

If we try to solve Eq. (6) by a finite sum 

11m ax 

v= L any", we get the eigenvalues f1=l(l+l). 
ll=O 

l = 0, l, 2, . . . Then from the first of equations 
(5) we can find the spectrum of eigenvalues of 
the momentum: 
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(7) 

l = 0, 'I, 2, 

It is clear from (7) that forE= 0 we can have 
p ~ > 0, i. e., there is a system of reference where 

E 2 =p 2 - a 2 for real E, p, and a, and v = aEiap 
= p(p 2 - a 2 )- 112 ~l. Insofar as solutions with 
velocity greater than that of light can not be 
eliminated by the condition of finiteness, it is 
clear that equations (1 ), as they have physically 
unallowable solutions, cannot be considered satis
factory. 

In conclusion, I express my thanks to Professor 
V. L. Ginzburg for valuable advice. 
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I N Eq. (5) of our earlier work 1 , the second term 
of the right-hand member should have a plus 

sign, and not a minus sign. The necessity for this 
can be easily recognized if one compares the parti
cular case of Eq. (5) in the form of Eq. (l 0) with 
Eq. (2) which is identical to (l 0) and in which the 
sign of the second term is indicated properly; the 
identity of (2) and (l 0) are indicated in Ref. l. 
The incorrectness of the sign is noted in Ref. 2, 
although it does not change all the Eqs. (7)- (10) 
which follow, or the conclusions drawn from them. 
The basic result of the work - the prediction of the 

existence of anodic strata under several conditions 
of charge ( I < 0) - does not depend on the sign 
of the second term of Eq. (5) ( only the numerical 
value of the period d can depend on this sign), 
and this result was actually confirmed by experi
ment, as was indicated in Ref. l. This results in 
the fact that, although in,the developed theory of 

strata 1 • 3 the effect of the atoms of gas on the 
vibration of the plasma is not taken into considera
tion ( for which reason, in part, we obtain only 
qualitative agreement of theory with experiment in 
certain cases), this theory correctly indicates, how
ever, the leading role of the vibration properties 
of the plasma under certain conditions of gaseous 
discharge -the collective interaction between 
charged particles. 

Calculation of the effect of atoms of the gas on 
the behavior of the plasma is important and neces
sary; however the means, borrowed from a number 
of other research papers, by which this calculation 
is carried out in Ref. 2 is unsatisfactory, since 
the approximation employed in Ref. 2 in the kinetic 
equation of the Boltzmann term lor collision ex
pressed by- ({ - [ 0 ) IT=-{1 I Tdemands, within 
the frame of reference of linear approximation, the 

disappearance of the integral J f 1 d v, while in the 
other equation of the solved system this integral, 
with the same approximation, must not be equal to 
zero. For this reason, Ref. 2 bears a solely com
putational character, with no know ledge as to 
what sort of approximation it has with relation 
to a real plasma, since the solved system of equa
tions suffers from internal contradictions. 

I take advantage of this opportunity to point 
out that in Ref. l, Eq. (4), the term 4rrp must have 
a minus sign ( and not a plus sign, as printed) 
and paragraph 4 should be paragraph 3. These 
errors bear no relationship to the correctness of the 
work within the frame of reference of the initial 
approximations. 
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